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As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated 

below next to my name. 

I believe I am the original, first and sole inventor (if only one name 
is listed below) or an original, first and joint inventor (if plural 
names are listed below) of the subject matter which is claimed and 
for which a patent is sought on the invention entitled 



HIGHLY PERMEABLE COMPOSITE REVERSE OSMOSIS 



MEMBRANE AND METHOD OF PRODUCING THE SAME 



the specification of which is attached hereto unless the following 
box is checked: 

□ was filed on 



as United States Application Number or PCT 
International Application Number 

and was amended on 

(if applicable). 



I hereby state I have reviewed and understand the contents of the 
above identified specification, including the claims, as amended by 
any amendment referred to above. 



I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal Regulations, 
§1.56. 
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I hereby claim foreign priority under Title 35, United States Code,. 
§ 119 of any foreign application(s) for patent or inventor's 
certificate listed below and have also identified below any foreign 
application for patent or inventor's certificate having a filing date 
before that of the application on which priority is claimed. 



10-363069 


Japan 


21 December 1998 


(Number) 


(Country) 
(H£) 


(Day/Month/Year Filed) 


(Number) 

j 


(Country) 

<H«) 


(Day/Month/Year Filed) 
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D(Number) 

ru mn) 

in 



(Country) 







□ 


Yes 


No 






□ 


□ 


Yes 


No 
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□ 


Yes 


No 
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I hereby claim the benefit under Title 35. United States Code, § 
120 of any United States application(s) listed below and, insofar as 
the subject matter of each of the claims of this application is not 
disclosed in the prior United States application in the manner 
provided by the first paragraph of Title 35, United States Code, § 
112, I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of Federal 
Regulations, § 1.56 which became available between the filing 
date of the prior application and the national or PCT international 
filing date of this application 



(Application Serial No.) (Filing Date) (Status: Patented, Pending, Abandoned) 



(Application Serial No.) (Filing Date) 

momwRzf^omzm 1 smxm&mm 1001 m\zm^ 



(Status: Patented, Pending, Abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief and believed to be true; and further that these statements 
were made with the knowledge that willful false statements and 
like so made arc punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code ana' that 
such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint 
the following attorney(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark 

OfflCC Connected therewith (llKt n nm p nn/i rp oi ?tm ti nrt n 1 1 rn h r> r\ 

vwiiiivvivu iiiviuniiii ^HJl IWfflC Willi f Cr (J(f 14 1 list I fltifrlUtZf J 

Jonathan P. Osha, Reg. No; 33,986 
Alan D. Rosenthal, Reg. No. 27,833 
Richard A, Fagin, Reg. No. 39,182 
K. KaRan Reed, Reg. No. P45,036 
David E. Mixon, Reg. No. 43,809 

Arlpnilrf AHpu/iivq Dorr NT/-* AO O^A 
AUCIUKC AUCWuydj l\.eg. 1NO. 'f<6,^J i f 

Daniel G Nguyen, Reg. No. 42,933 
Thomas K. Scherer, Reg. No. P45,078 
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Send Correspondence to: 

Jonathan P. Osha 
ROSENTHAL & OSHA L.L.P. 
700 Louisiana Street, Suite 4550 
Houston, Texas 77002 


| 

"S3 


i 

5 


Direct Telephone Calls to: (name and telephone number) 

Jonathan P. Osha 
(713)228-8600 


,scr 
ft 
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Full name of sole or first inventor 
Masahiko HIROSE 






Inventor's signature date 

%cmUL- few KWemW^iW 


Gift 


Residence 

c/o Nitto Denko Corporation, 1-2, Shimohozumi 1-chome, 
Ibaraki-shi, Osaka 567-8680, JAPAN 


mm 


Citizenship 
Japan 




Post Office Address 

c/o Nitto Denko Corporation, 1-2, Shimohozumi 1-chome, 
Ibaraki-shi, Osaka 567-8680, JAPAN 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFIC 




Masahiko HIROSE 



Art Unit : 
Examiner : 



Highly Permeable Composite Reverse Osmosis Membrane and Method of 
Producing the Same 



Assistant Commissioner for Patents 
Washington, DC 20231 



DECLARATION OF Osami TOZAWA under 37 CFR § 1.132 



Osami TOZAWA hereby declares that: 



Is sis 



ry 
Q 



1. I received a Master's Degree in Chemical Engineering from the Graduate 
School of Engineering at Hiroshima University in 1976. 

2. I received a Doctorate Degree in Food Chemical Engineering from Kyushu 
University in 1983. 

3. I have worked in the field of Food Chemical Engineering for 7.5 years, in the 
field of Agricultural Chemistry for 0 years, and in the field of Gas Separation 
Membrane for 12 years. Since 1984, 1 have been involved in the development 
of gas separation membranes and the development of membranes for water 
purifiers. 

4. I am familiar with the above referenced patent application, and have reviewed 
the Examiner's rejections. 
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U S PATENT APPLICATION NO. 09/452,731 
ATTORNEY DOCKET NO.:04558.035001 



5. I am a person of at least ordinary skill in the art of Reverse Osmosis 
Membranes. 

6. I am not a listed inventor on the present application. 

After carefully reviewing the Specification of the referenced application, I believe that 
the formulae presented in the application do not mean polymers with those specific sequences. 
Instead, they represent polymers composed of monomers with indicated ratios. 

It is well known in the field of polymer chemistry that polymers are prepared by mixing 
starting monomers with a desired ratio before initiating the polymerization process. Once the 
reaction starts, one cannot control the specific sequence of the final polymer products. In fact, 
the final polymer products are inevitably mixtures of various sequences. Thus, as a general rule, 
control of specific monomer sequences is extremely difficult. In the interfacial polymerization 
described by the Specification, control of a 518 monomer sequence would be almost impossible. 
After reviewing the Specification, it is clear that the disclosed chemical formula listing 500 units 
of one species, 10 units of a second, and 8 units of a third, represent a ratio of starting monomer 
units. In this type of polymerization, it is common to mix three reagents into a single reaction 
vessel, and allow the polymerization to occur within the single reaction vessel. Therefore, one 
skilled in the art would know that the formulae in the application could not mean polymers with 
the specific sequences shown. Instead, one skilled in the art would know that these formulae 
simply indicate the relative ratios of the starting monomers. In fact, one of ordinary skill in the 
art would realize that the resultant polymer structure will have a random arrangement of 
monomer units. 
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U.S. PATENT APPLICATION NO. 09/452,731 
ATTORNEY DOCKET NO.:04553.035001 



Further, I have conducted the experiment under the conditions described by the 
Specification, including adding the three monomers in the described ratio, and analyzed the 
resulting polymer. The resulting polymer was then used to create a reverse osmosis membrane 
as described in the Specification. The membrane was then tested and was found to have similar 
properties as the membrane described in the Specification. The results of the polymer analysis 
are attached as Appendix A. Specifically, Appendix A includes l3 C-NMR data on the polymer. 
By looking at the chemical shifts of certain carbons, the resultant polymer structure is clear. 

As a result of this, it is my belief that one of ordinary skill in the art could create a reverse 
osmosis membrane in accordance with the disclosed embodiments, simply by following the 
Specification of the present application, and using a ratio of monomers rather than a specific 
monomer sequence. 

I further declare that all statements made herein of my own knowledge are true; and 
further that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

Respectfully submitted, 
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Experimental dat^^patent application Serial No. 09/452,731 

APPENDIX A 



1. PURPOSE 

The following measurements were performed to specify a structure of a 
denatured polyvinyl alcohol described in the Examples of the present invention. 

2. ANALYTICAL METHOD 
2-1. SAMPLES AND PROCESS 

Prepared samples were dissolved in dense dimethylsulfoxide (70°C) for a 
13 C-NMR(BCM) measurement and also for a 13 C-NMR(DEPT) measurement. 
Methanol was added by about 0.5% to a part of the samples before the 13 C- 
NMR(BCM) measurement, since the samples might contain methanol as one of 
the original components. 

2-2. ANALYZER 

FT-NMR apparatus: LA400 (JEOL) 

2-3. MEASUREMENT CONDITIONS 

Concentration: about 10% 

BCM: proton complete decoupling measurement 

DEPT: 135° (methine and methyl face upward while methylene feces 
downward; quaternary carbon disappears) 

Conditions for the measuring apparatus are described in the charts. 

3. RESULTS AND CONSIDERATION 

1) Chart No. 1 shows results of 13 C-NMR measurement on the samples. 

In the measurement, PVA as a main component was recognized together 
with polyvinyl acetate (VAC) and 2-substitutional benzene. The VAC was 
regarded as an unsaponified part of the PVA, and the 2-substitutional benzene 
was considered as a structure having an amino group at the 0-position on the 
basis of the chemical shift value. Uncertain peaks are formed at 73.5 ppm, 68.3 
ppm, 48.3 ppm and 38.3 ppm, and these peaks are considered as being provided 
by the structure combining the 2-substitutional benzene and a main chain, 
though it was substantially impossible to analyze the structure. 

2) Chart No. 2 shows results of W C-NMR (DEPT) measurement on the 
samples. 
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The results show that the respective 73,5 ppm and 38.3 ppm in the 
uncertain peaks of Chart No. 1 denote methylene, 68.3 ppm denotes methine 
and 48.3 ppm denotes either methine or methyl. 

3) Chart No. 3 shows results of ^C-NMR measurement on the methanol- 
containing samples. 

In the measurement, the 48.3 ppm peaks recognized in the above 1) and 
2) were consistent with the methanol peak. It was determined accordingly that 
the 48.3 ppm peak denotes methanol that was included in the original samples 
in an order of several thousands of fxg/g. 

4) The structure of the part that the main chain and 2-substitutional 
benzene were combined was estimated as shown below on the basis of the above 
l)-3). However, it still remains in the realm of speculation as the chemical shift 
value cannot be determined. 

CH 2 — CH — 

0 

i 

CH 2 

I 

CH 2 
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[Charts] 

Chart No. 1-1: 13 C-NMR (BCM) measurement result for samples 

Chart No. 1-2: Enlarged spectrum of Chart No. 1-1 

Chart No. 1-3: Enlarged spectrum of Chart No. 1-1 

Chart No. 2-1: ^C-NMR (DEPT) measurement result for samples 

Chart No. 2-2: Enlarged spectrum of Chart No. 2-1 

Chart No. 3-1: l3 C-NMR (BCM) measurement result for samples including 

methanol 

Chart No. 3-2: Enlarged spectrum of Chart No. 3-1 



